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ANANTH PRASAD, P.E.
SECRETARY

M E M O R A N D U M

DATE: January 10, 2014

TO: Specification Review Distribution List

FROM: Daniel Scheer, P.E., State Specifications Engineer

SUBJECT: Proposed Specification: 6770000 Equipment Shelter

In accordance with Specification Development Procedures, we are sending you a copy of
a proposed specification change.

This change is proposed by Ron Meyer of the State Traffic Engineering and Operations
Office to move requirements previously contained in Article 785-5 of the Standard
Specifications for Road and Bridge Construction to the new Section 677 as part of an ongoing
project of the FDOT Central Office “Consolidation of Products and Specifications” (COPS).

Please share this proposal with others within your responsibility. Review comments are
due within four weeks and should be sent to Mail Station 75 or to my attention via e-mail at
SP965DS, or daniel.scheer@dot.state.fl.us. Comments received after February 7, 2014, may not
be considered. Your input is encouraged.

DS/ft
Attachment
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EQUIPMENT SHELTER

(REV 12-2-131-10-14)

The following new Section is added after Section 676.

SECTION 677
EQUIPMENT SHELTER

677-1 Description.
Fu rnishand installan equ ipmentshelteras shown in the plans capable of providinga

controlled environmentforhou singthe electronic commu nication equ ipment,powersu pplies,
and related components necessary forproperoperation.Ensu re thatallmaterials fu rnished,
assembled,fabricated,orinstalled are new produ cts.

677-2 Equipment ShelterMaterials.
677-2.1 Description: Fu rnishand installan equ ipmentshelterof concrete orconcrete

composite in a size as detailed in the plans and thatis capable of providinga controlled
environmentforhou singthe electronic commu nication equ ipment,powersu pplies,and related
components necessary forproperoperation.

677-2.2 Materials:
677-2.2.1 General: Ensu re thatthe sheltercomes complete withinclu des a secu re

door:;powerdistribu tion panels;a heating,ventilation,and airconditioning(H V A C ) system;
lightningprotection,grou nding,and any othercomponents necessary fora completely
integrated commu nication bu ilding.Ensu re thatthe shelteris constru cted and installed
accordingto localbu ildingcodes.

Ensu re thatallmaterials and installation practices are in accordance with
the applicable O SH A requ irements in 29C ode of FederalRegu lations (C FR) P art1 926,Safety
and H ealthStandards forC onstru ction.

P rovide an equ ipmentsheltercapable ofdesigned to withstand loads as
followsingminimu m loads as followsthe following:wind:1 50 M P H ;floor:20 0 lbs.persqu are
foot;slab:20 0 lbs.persqu are foot;roof:1 0 0 lbs.persqu are foot.P rovide design drawings that
meetallminimu m design standards and are signed and sealed by a registered P rofessional
Engineerin the state of Florida indicatingthe sheltermeets these minimu m valu es.

P rovide theThe shelter’s exteriorwithshallhave an exposed concrete
aggregate finish.Ensu re thattheThe shelterhas mu sthave a bu llet-resistantexteriorsu rface in
accordance withUL 752.Ensu re thattheThe shelter’s exteriorcoloris to be earthtone to blend
withits su rrou ndings.A lternative exteriorfinishes orcolors mu stmay be approved by the
Engineer.

Ensu re thatthe equ ipmentshelter’s heattransfercoefficientdoes not
exceed 0 .0 7 B ritishThermalUnits (B TUs) perhou rpersqu are footperdegree Fahrenheit(F)
forthe roof insu lation and 0 .28B TUs perhou rpersqu are footperdegree F forthe exteriorwall
insu lation.

677-2.2.2 Shelter Floor and Foundation: Ensu re thattheThe equ ipmentshelter
flooris to be constru cted of concrete orconcrete composite material.

Ensu re thattThe fou ndation is a monolithic slab withappropriate
footings,and thatthe topof the fou ndationfinaltopof slab elevation is seta minimu m of 2feet
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above finalgrade,oras shown in the plans.C oncrete is to be Type II,C lass Iand in accordance
withSection 346.P erform concrete stru ctu res workin accordance withSection 40 0 .

P rovide anThe equ ipmentshelterwithsu fficientcross bracingto prevent
the shelter’s stru ctu re fromthatwillmu stnotbendingorbreakingdu ringmoving,towing,or
hoisting.,and to ensu re minimu m warpingafterthe shelterhas been placed on the fou ndation
withthe commu nication equ ipmentinstalled.

Ensu re thattThe equ ipmentroom’s interiorfloorcoveringis tomu stis to
be an indu strialindu strial-grade vinylflooringfastened to the shelterfloorwithwaterproof
glu eadhesive.P rovide an airgapbetween the equ ipmentshelterfloorand the fou ndation slab,or
alternatively,constru ctthe fou ndation slab witha vaporbarrierof 0 .2-inchpolyethylene
sheetingbeneaththe concrete and a layerof #30 asphaltimpregnated membrane aboveon topof
the fou ndation slab to preventmoistu re penetration.Insu late the floorwithpolystyrene foam to
provide a minimu m insu latingfactorof R-1 1 .

677-2.2.3 Door: Ensu re thattheThe exteriordooris to be 36inches wide by
78inches tall,an insu lated,bu llet-resistant,galvanizedcorrosion-resistantsteeldoorwithbaked
enamelfinish,witha doorcheck,and doorstopsecu red witha mortised deadboltsecu rity
common-keyed lock.lockkeyed as directed.The dooris to have a levertype handle on boththe
inside and Ensu re thatthe exteriordooris 36inches in widthby 78inches in heightwitha
mortised deadboltsecu rity common-keyed lock.P rovideou tside.P rovide the D epartmentwith4
keys to eachthe door’s lock.Ensu re thatthe doorhas a handle on boththe inside and ou tside.

677-2. 2.4 Walls: Su pply the walls witha vaporV aporshield the walls to prevent
moistu re penetration.and Iinsu late the walls u singfora minimu m insu latingfactorof R-1 4.
P rovide iInteriorsu rfaces thatare to have a white textu red finishwallcoveringwithmoldingon
allcorners.Ensu re thatallA llfloor/wallintersections are to have a 4-inchvinylbaseboards
installed u singwaterproof glu eadhesive.

677-2.2.5 Ceiling and Roof: Ensu re thatthe The ceilinginteriorroom heightis to
be no less than 8feetabove the floorand is capable of su pportingthe proposed electrical
fixtu res and cable trays.C onstru cttThe roof section withshallhave a 1 /8-inchperfootminimu m
pitchfordrainage.Fillallvoids between the ceilingand roof witha vaporshield and minimu m
Type R-21 insu lation and inclu de a vaporshield.

677-2.2.6 Entrance: P rovide the shelter’sThe entrance steps shallbe with
concrete steps andwithA D A approved hand rail.installed so thatthetThe maximu m distance
from the finalgrade orfinalstepto the shelterfloordoesmu stnotexceed 8inches.

677-2.2.7 Lighting: Su pply a su fficientqu antity of fFlu orescentlightfixtu res are
to provide a u niform initiallightlevelof 1 25to 1 50 footcandles at4feetabove the floorwitha
3:1 ratio of maximu m to minimu m lightlevels as measu red throu ghou tthe shelter’s interior.
M ou ntan interiorlightswitchinside the shelter,adjacentto the entry door,forthe interior
lighting.

P rovideInstallone 35-watt,high-pressu re sodiu m 2250 lu men floodlight
thatis vandalresistantand mou nted on the ou tside nearthe entrance door.P rovide this
floodlightwitha photocelland interiorlightswitch.P rovideInstallan au xiliary powered interior
emergency lightthatillu minates when primary powerfails.

677-2.2.8 HVAC System: P rovideInstallappropriately sized exteriorvertical
wall-mou nted airconditioners forthe equ ipmentshelter.Ensu re thatthe H V A C system has an
alarm thatindicates failu re (i.e.,a dry contactclosu re alarm ou tpu tforfailu re monitoring
point).and has P rovide an installed adju stable starttime delay,initially setto 5minu tes to
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preventcompressordamage orgeneratorstallif electric service is prematu rely restored
followinga powerfailu re.

Ensu re thattheThe H V A C u nitmu stbe capable of operatingwhen the
ou tside temperatu re falls below 60 ºF and have su fficientcapacity to coolfrom a 95ºF ambient
temperatu re to 75ºF,inclu dingthe equ ipmentheatload,providingcontinu ou s interiorequ ipment
coolingand dehu midification.The u nithas a hard startshallhave a device installed to red u ce the
startingcu rrentrequ ired d u ringa cold startoru nderhigh-head pressu re conditions.Ensu re that
the u nitis capable of safely operatingwhen the ou tside temperatu re falls below 60 ºF,allowing
continu ou s interiorequ ipmentcoolingand dehu midification in cold weather.Ensu re thatthe
u nithas su fficientcapacity to coolfrom a 95ºF ambienttemperatu re to 75ºF,inclu dingthe
equ ipmentheatload.

677-2.2.9 Cable Trays: P rovide cC able trays thatare to be 1 2inches wide and of
su fficientstrengthtocapable of su pportingthe transmission lines,controland data wires,and
alarm wires associated withcommu nication equ ipment.Use cable trays constru cted of alu minu m
orpainted steelfabricated in an open laddertype arrangement.thatare Ssu spended the cable
trays from the ceiling.Ensu re thatallcable trays are fabricated in an open laddertype
arrangementto permiteasy cable rou ting.Electrically bond by mechanicalmeans,on non-
painted su rface areas,allrackand cable tray u nits together.Use flatwashers to facilitate rack
bondingon non-painted su rface areas.A fterbondingallrackand cable tray u nits,coverthese
areas withan antioxidantcompou nd.Ensu re thatcableC able trays and rackframes are to be
connected to the shelterinteriorgrou nd.

Ensu re thatThe clearance heightbetween the floorand bottom of the cable
tray is to be no less than 86inches.

Equ ipthe cable trays withoverhead qu ad receptacles for1 20 V A C and
20 A twist-lockreceptacles for240 V A C ,as shown in the plans.P u teachreceptacle on its own
breaker.

677-2.2.10 Equipment Rack: Ensu re thatthe equ ipmentshelterinclu desInclu de
atleastone ormore standard 1 9-inchEIA /TIA equ ipmentrack(s) forcapable of mou ntingand
su pportingof the alldevices indicated in the plans to be installed,as indicated in the plans.
Inclu de provisions forverticaland horizontalcable managementand forpowerstrips.Secu re
the topof eachrackto the cable tray above u singC channelorJ-hookhardware and to the floor
in the location shown in the plans oras directed by the Engineer.Ensu re thatthe racks meetthe
equ ipmentinstallation needs in terms of rackheightand load requ irements.Inclu de provisions
forverticaland horizontalcable managementand forpowerstrips.Secu re the racks to the floor
in the location shown in the plans oras directed.

677-2.2.11 Fire/Smoke Detection and Suppression: Inclu de withthe equ ipment
shelterInstallatleastone smoke detectorthatoperates on alternatingcu rrent.M ou ntthe smoke
detectoron the ceiling1 footclearof allobstru ctions and ensu re thatitinclu des a dry contact
closu re thatwillactivate d u ringsmokyprescribed conditions.

W here the equ ipmentshelteris to be fu rnished withan au tomatic fire
protection system,ensu re thatitis to be an FM -20 0 waterless,residu e-free fire su ppression
system thatconforms to N FP A and ISO 1 4520 standards.

M ou nta hand-held carbon dioxide A B C fire extingu ishersu itable foru se
on electricalfires on the wallnearthe door.V erify thatthe extingu isherhas a valid inspection
tagand is refillablerechargeable.
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677-2.2.12 Alarm Specification: W ire,labeland terminate allalarms on a
C ontractor-provided Type 66block.L abeleachtermination.P rovide the followingequ ipment
shelteralarms:

1 .A magnetic dry contactdooralarm.
2.A dry contactairconditionerfailu re alarm foreachinstalled u nit.
3.D ry contactfire alarms.
4.D ry contacthigh-and low-temperatu re alarms withthresholds

adju stable between 50 ºand 90 ºF.
5.A powerfailu re alarm thatis wired from a dedicated circu itbreaker.
6.A main fu se alarm thatis wired from the main fu sed disconnect.

677-2.2.13 Electrical Specifications: Ensu re thattheThe standard electrical
configu ration forthe shelteris single-phase 1 20 /240 V A C at60 H z witha 1 50 A minimu m service
and a 42-circu itdistribu tion panel.P rovide the necessary powerservice dropand site-specific
powerneeds forthe equ ipmentshelterinstallation,followingthe requ irements ofin accordance
withSection 639.

677-2.213.1 Primary AC Surge Protective Device: P rovide the equ ipment
shelterwithInstalla primary A C su rge protective device (SP D ) thatmeets orexceeds allof the
requ irements of Section 620 ,thatiswired to protectthe system while u tilizingeitheru tility or
emergency power.connected to the electricalsystem atalltimes,whetherthe site is operatingon
u tility oremergency power.

677-2.2.13.2 SPDs at Point of Use: P rovide the equ ipmentshelter
withInstallSP D s thatmeetorexceed allthe requ irements in Section 620 .Ensu re so thatall
ou tlets within the equ ipmentshelterare protected.

677-2. 2.14 Communication Cable Wall Entry: P rovide the equ ipmentshelter
withfInstallfou r,4-inchdiameterexteriorwallpenetrationsports withweather-sealed boots
systems fortelephone/signalcable and fiberoptic cable entry.L ocate these ports as shown in the
plans.

677-2. 2.15 Circuit Termination Backboard: P rovide eachequ ipmentshelter
withInstalla backboard forthe termination of commu nication circu its.P rovide a backboard of
3/4-inchA C -grade plywood no less than 48inches squ are and painted withtwo coats of gray,
flame-retardantpaint.Ensu re thatallA llgrou nd wires and condu ctors are to be insu lated from
the backboard,whichmu stbe secu rely mou nted secu rely to the walland capable toof su pporting
the weightof the hardware fastened to it.

677-2. 2.16 Warranty: Ensu re thattThe equ ipmentshelter,its components,and
hardware mu sthave a manu factu rer’s warranty coveringdefects fora minimu m of one year.

677-3 Installation Requirements.
677-3.1 General: P rovide a drawingthatdepicts theand details offorthe proposed

equ ipmentshelterinstallation,inclu dingsite layou t,fencing,and allotherfeatu res.Su bmitthis
drawingforapprovalpriorto the startof constru ction.

C oncrete is to be Type II,C lass Iand in accordance withSection
346.P erform concrete stru ctu res workin accordance withSection 40 0 .O btain precastprodu cts
from a plantthatis cu rrently on the D epartment’s listof P rodu cers withaccepted Q u ality
C ontrolP rograms.P rodu cers seekinginclu sion on the listshallmeetthe requ irements of 1 0 5-3.
P rovide concrete in accordance withSection 346.P erform allconcrete workin accordance with
Section 40 0 .O btain precastprodu cts from a plantthatis cu rrently on the listof P rodu cers with
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A ccepted Q u ality C ontrolP rograms.P rodu cers seekinginclu sion on the listshallmeetthe
requ irements of 1 0 5-3.

C ontactlocalbu ildingofficials forpermitapplications and sSu bmitto the
Engineerallthempermitdocu ments forapprovaland execu tionpriorto startingthe W ork.The
C ontractorshallbe responsible forobtainingallpermits and theirassociated applications,
fillingou tthe applications,obtaininga D epartmentsignatu re,and then su bmittingthe permit
application to the regu latingagency.

677-3.2 Electrical Installation: P rovide forInstalland connectelectricalpowerto the
equ ipmentshelterand ensu re thatpoweris properly connected.and installRou te allwires and
cables in a neat,orderly fashion.Electricalconnectors and allcosts associated withproviding
powershallbe the C ontractor’s responsibility.P rovide u ndergrou nd powerservice u nless
otherwise specified in the plans.

P rovideM ake allelectricalconnections from the service dropto the equ ipment
shelter’s receptacles.Use a minimu m of N o.1 2A W G copperwires W ireto installthe
receptacles,switches,and lightfixtu res u singa minimu m of N o.1 2A W G copperwires.Ru n all
wire in a minimu m 0 .75-inchinside diameterelectricalmetallic tu bingcondu it.D ivide the
electricalloads amongas many load centers as necessary to contain the qu antity of circu it
breakers requ ired to protectthe equ ipmentshelterfacility.

Ensu re thatthe lL oad centers mu stcontain separate,appropriately sized circu it
breakers forthe H V A C u nits,eachmajorbranchas is necessary,eachreceptacle,and each
remaininglocation in the 42-circu itpanel.Ensu re thatthe shelterEachinteriorside of the fou r
walls willhave inclu desa d u plex receptacles on eachof the fou rwalls ata heightof 1 8inches
above the floor,oras shown in the plans.P rotectreceptacles eachwallwithan individu al
separate 20 A circu itbreaker.P rovideInstalla separate 20 A single-pole circu itbreakerto
protectthe lightingcircu its.

677-3.3 Provision for Backup Power: The equ ipmentsheltermu stbe capable of u tilizing
a mobile emergency generatordu ringpowerou tages.The emergency generatorconnection shall
allow D epartmentpersonnelto powerthe site from a portable generatorin the eventthatboth
the u tility powerand emergency poweris lost.Ensu re that

Installa primary powerswitchto allow forthe disconnection of commercial
poweratthe main powerenters the equ ipmentshelteratentrance a primary powerswitchto
allow forthe disconnection of commercialpower,and then thatis rou tedinterconnected to an
au tomatic transferswitchthatwillto facilitate a switchto emergency generatorpowerin the
eventu tility poweris lost.A lso ensu re thateEmergency generatorpowermu stenters the
equ ipmentshelterrou te throu gha manu alpowerswitchon the ou tside of the shelterpriorto
connection to the au tomatic transferswitchpanel.Ensu re thatthe equ ipmentshelteris able to
u tilize a mobile emergency generatordu ringpowerou tages.Rou te the main powerfrom the
au tomatic transferswitchto a manu altransferswitchlocated withthe mobile emergency
generatorconnection installed on the ou tside of the shelter.The emergency generatorconnection
shallallow D epartmentpersonnelto powerthe site from a portable generatorin the eventthat
boththe u tility powerand emergency poweris lost.

677-3.4 Grounding: M eetthe requ irements of Section 620 .
677-3.5 Site Preparation: Ensu re thatallprovisionsM eetthe requ irements of Section 1 1 0

are metin preparingthe site.C oordinate the extentand sched u le forallland clearingactivities
withthe Engineerto ensu re thatthere is no interference withconcu rrentoperations atthe site.
C omply withallenvironmentalprotection requ irements.
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677-3.6 Fencing: Fu rnishType B chain-linkperimeterfencingand gates accordingto
the requ irements of Section 550 and D esign Standard Index N o.80 2withB barb wire
attachment.Installthe fence to form a rectangle orsqu are shape,u nless otherwise specified in
the plans.A llow fora minimu m spaceclearance of 5feetbetween the fence and any enclosed
item.C onstru ctthe fence in accordance withIndex N o.80 2.Ensu re thatthe basic fence is a
minimu m heightof 6feetand is topped withbarbed wire thatis held ou tward from the fence ata
45-degree angle withgalvanized hardware.Fasten the fence fabric to a toprailinstalled on top
of the fence.

Ensu re thatallgates are made of the same materialas the fence.C onstru ct
slidinggates in accordance withD esign Standard Index N o.80 3withbarb wire,and configu re
as shown in the plans.P rovide a hardened,fou rdigitcombination gate lockwith.Setthe
combination setas directedby the Engineeras directed.

677-3.7 Weed Prevention: A s necessary,Ttreatthe fenced area witha D epartment-
approved herbicide u sed in accordance withSection 7-1 and coveritwithweed prevention
material.P laceInstalla woven plastic weed barrierin accordance withM anu factu re’s
recommendations on the grou nd beforepriorto gravelinstallation.Installthe barrierwitha
minimu m 1 0 % overlapforeachbarriersection and secu re the edges of the matwithstakes.

677-3.8 Compound Gravel: P lace gravelorcru shed rockcoveringallu nimproved areas
inside the newwithin the limits of the fenced area to a depthof 6inches.Ensu re gGravelor
cru shed rocksize doesshallnotexceed 3inches in diameterso thatfoottraffic is notdifficu lt.

677-3.9 Site Restoration: P rovide performance tu rf in accordance withSection 570 .

677-4 Inspection and Verification.
677-4.1 General: The D epartmentmay P perform an inspection thatis witnessed by the

Engineeratcompletion of the W ork.N otify the Engineeratleast1 0 days priorto completion of
the installation to sched u le the inspection.A fterinstallation of the shelterequ ipmentThe
inspection will,verify in conju nction withthe Engineerthatallequ ipmentis correctly installed
and fu nctional.

Record alltestresu lts in a standardized formatapproved by the Engineerpriorto
testing.A llrecorded testreportdata shallbe signed andbe dated,witnessed,and signed by at
leastonevalidated by signatu re from a D epartmentrepresentative of the D epartmentand the
C ontractor.Remedy allnoted deficiencies atno costto the D epartment.

677-4.2 Mechanical Inspection: Inspectand tTestallequ ipmentto be mou nted to the
shelterwalls to ensu re adequ ate su pporthas been providedassociated withthe shelter.Testand
verify the H V A C system performance foradequ ate heating,cooling,and dehu midification.
Inspectthe bu ildingforthe propersealingof transmission lines,wavegu ide ports,
telephone/signalcables,and grou ndallwirewallpenetrations.C orrectany deficiencies atno
costto the D epartment.

677-4.3 Electrical Inspection: V erify and provide a reportto the Engineerpriorto
acceptance thattheallshelterlights and smoke detectors operate properly,.V erify and proper
electricalpowerload balances are realized.and provide a reportto the Engineerpriorto
acceptance of the site.C orrectany deficiencies atno costto the D epartment.

677-4.4 Site Inspection: Inspectthe site and verify thatitis The site is to be free of
debris,and thatallexcavations are backfilled and restored to natu ralgrade conditions.

677-4.5 Performance Period: Followingthe completion of allacceptance testingand
inspections,su bjectthe installed site to a minimu m 20 -day performance period,oralternately,
the operationaltestperiod forthe project,whicheveris greater.
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Forthe pu rpose of a su ccessfu lperformance period,failu re of operation is
defined as the failu re of a majorsite component(i.e.,H V A C systems,lighting,alarms,fire or
smoke detection,etc.).C ondu ctthe performance verification inspection withthe Engineer
present.Upon acceptance of the testcriteria,the 20 -day performance period shallbegin.

A ccomplishC omplete this performance testingdu ringa period of time notto
exceedwithin 45consecu tive days afterequ ipmentof shelterinstallation and inspection.

677-5 Method of Measurement.
The C ontractu nitprice foreachequ ipmentshelter,fu rnished and installed,willinclu de

fu rnishing,placement,and testingof the shelter,allits materials and equ ipment,and forall
tools,labor,equ ipment,hardware,site preparation,site restoration,fencing,su pplies,shop
drawings,permitdocu ments,u tility connections,docu mentation,and incidentals necessary to
complete the work.

677-6 Basis of Payment.
P rices and payments willbe fu llcompensation forallworkspecified in this Section.
P aymentwillbe made u nder:

Item N o.677-1 Equ ipmentShelter,pereach.


